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Description

Background of the Invention

1. Field of the Invention

[0001] This invention relates to an attachment module
used in the course of orthodontic treatment. More partic-
ularly, the present invention is directed to an attachment
module for connecting bite correctors, force modules or
other devices to other orthodontic components in the oral
cavity.

2. Description of the Related Art

[0002] Orthodontic treatment is a specialized form of
treatment within the field of dentistry, and involves move-
ment of malpositioned teeth to orthodontically correct lo-
cations. Orthodontic treatment often greatly improves the
aesthetic appearance of the patient’s teeth. Orthodontic
treatment can also improve the patient’s occlusion, so
that when the jaws are closed the upper teeth are in prop-
er positions relative to the lower teeth.

[0003] Orthodontictreatmentis often carried outby use
of a system of tiny appliances, wires and other compo-
nents that are commonly known collectively as "braces".
Typically, a small appliance known as a bracket is con-
nected to each of the patient’s anterior, cuspid and bi-
cuspid teeth and an archwire placed in a slot of each
bracket. The archwire forms a track to guide movement
of the brackets and the associated teeth to desired po-
sitions.

[0004] End sections of orthodontic archwires are often
held by appliances known as buccal tubes that are se-
cured to the patient’s molar teeth. Each buccal tube has
a passage that slidably receives the end section of the
archwire. Buccal tubes may be placed on the patient’s
first molar teeth or the patient’'s second molar teeth.
[0005] In orthodontic treatment, the molar teeth often
serve as convenient points of anchorage for applying
force to other teeth because the molar teeth are relatively
large and have a plurality of roots. As a consequence,
many buccal tube appliances have one or two additional
passages located next to the archwire slot. The additional
passages (sometimes called auxiliary tubes) can be used
for connection to other orthodontic devices as desired.
[0006] Forexample, the orthodontic treatment of some
patients includes correction of the alignment of the upper
dental arch to the lower dental arch. Certain patients have
a condition referred to as a Class |l malocclusion wherein
the lower dental arch is located an excessive distance
rearward of the upper dental arch when the jaws are
closed. Other patients may have an opposite condition
referred to as a Class Il malocclusion wherein the lower
dental arch is located forward of the upper dental arch
when the jaws are closed.

[0007] A number of intra-oral devices for correcting
Class Il and Class Il malocclusions are known in the art.
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For example, U.S. Patent Nos. 4,708,646, 5,352,116,
5,435,721 and 5,651,672 describe intra-oral bite correc-
tors with flexible spring members that are connected to
upper and lower arches of a patient. The length of the
bite corrector is selected such that the member is curved
inan arc when the patient’s jaws are closed. The inherent
spring bias tends to urge the members toward a normally
straight orientation and provide a force that pushes one
dental arch forward or rearward relative to the other den-
tal arch when the jaws are closed.

[0008] U.S. Patent No. 6,913,460 describes an ortho-
dontic coupling for releasably connecting intra-oral bite
correctors to buccal tubes. The coupling described in this
patent includes a body with a shank that is received in a
passage of the buccal tube with a flexible, snap-in reten-
tion movement. In certain embodiments described in this
patent, the coupling includes rotation stops that are
moved into operative positions as the shank is received
in the passage. The rotation stops function to limit pivot-
ing movement of the associated bite corrector so that the
bite corrector does not contact adjacent oral tissue and
cause irritation.

[0009] US4472138 also discloses an orthodontic ap-
pliance and coupling. Relatively large intra-oral forces
are often applied to orthodontic components during
movement of the jaws. For example, the forces generat-
ed when chewing can be significant, especially when the
patient bites into a hard food object such as hard candy,
nuts or ice. The chewing forces can be especially large
in molar regions of the patient’s jaws, and hard food ob-
jects can transmit the forces to the attached orthodontic
components. In some instances, the forces can break
the components or cause the components to spontane-
ously detach from the teeth such that the progress of
treatment is interrupted.

Summary of the Invention

[0010] The invention is as defined in claims 1 and 7. It
is directed toward an improved attachment module for
an orthodontic bite corrector, along with related ortho-
dontic assemblies and methods. The attachment module
comprises two segments, and each segment includes a
rotation stop. The segments are movable relative to each
other in order to facilitate placing both rotation stops in
beneficial operative positions that help limit undue rota-
tional movements of associated orthodontic compo-
nents.

[0011] In more detail, the present invention in one as-
pectis directed toward an orthodontic attachment module
for an orthodontic bite corrector. The attachment module
comprises a first segment including an elongated shank
forreception into a passage of an orthodontic buccal tube
appliance. The first segment also includes a first rotation
stop that is spaced from the shank in a direction along a
first reference axis. The first rotation stop extends in a
direction generally parallel to the shank. The attachment
module also comprises a second segment that includes
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a coupling for connection to an orthodontic bite corrector.
The second segment also includes a second rotation
stop. The second segment is movable relative to the first
segment between an open orientation and a closed ori-
entation. The second rotation stop is spaced from the
shank in a direction along a second reference axis that
is generally perpendicular to the first reference axis.
[0012] Another aspect of the present invention is di-
rected toward an orthodontic assembly that comprises a
buccal tube appliance including a base and a body ex-
tending outwardly from the base. The body includes first
wall portions defining an archwire slot extending in a gen-
erally mesial-distal direction and second wall portions de-
fining a passage extending in a generally mesial-distal
direction. The assembly also comprises an attachment
module that is releasably connected to the buccal tube
appliance. The attachment module includes a shank ex-
tending into the passage and a first rotation stop extend-
ing over the body. The first rotation stop is located in a
facial direction relative to at least a portion of the body.
The attachment module also includes a second rotation
stop extending along the second wall portions and locat-
ed in a lingual direction relative to the passage. The sec-
ond rotation stop is movable relative to the first rotation
stop.

[0013] Another aspect of the present invention is di-
rected toward a method of coupling an orthodontic at-
tachment module to an orthodontic buccal tube appli-
ance. The method comprises:

providing a buccal tube appliance having first wall
portions defining an elongated archwire slotand sec-
ond wall portions defining an elongated passage ex-
tending alongside the archwire slot;

placing a shank of an attachment module in the pas-
sage; and

moving a rotation stop of the attachment module into
a region that is located in a lingual direction relative
to the second wall portions, and wherein the act of
moving the rotation stop into the region is carried out
at a time other than during the act of placing the
shank in the passage.

[0014] Theattachmentmodule of the presentinvention
provides a secure and robust connection between the
buccal tube appliance and a bite corrector, force module
or other intra-oral component. The movable relationship
of the first rotation stop to the second rotation stop helps
enable the rotation stops to be securely coupled to the
buccal tube appliance in a manner that might otherwise
be difficult or impossible to attain. As a result, the ortho-
dontic components such as a bite corrector associated
with the attachment module can better resist undue forc-
es from jaw movement that may be encountered during
the course of treatment.

[0015] Further details of the invention are defined in
the features of the claims.
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Brief Description of the Drawings

[0016]

Fig. 1is afragmentary side elevational view showing
an example of a patientundergoing orthodontic treat-
ment, wherein an attachment module of the present
invention is used to connect a bite corrector to a buc-
cal tube appliance that is mounted on the patient’s
upper right first molar tooth;

Fig. 2 is an enlarged front elevational view of the
attachment module and buccal tube appliance alone
that are depicted in Fig. 1, looking at the attachment
module and the buccal tube appliance in a lingual
direction;

Fig. 3 is a side elevational view of the attachment
module and buccal tube appliance shown in Fig. 2,
looking in a mesial direction;

Fig. 4 is a view somewhat similar to Fig. 3 except
looking at the attachment module and buccal tube
appliance in a distal direction;

Fig. 5 is a view somewhat similar to Fig. 2 except
showing the attachment module in an open orienta-
tion;

Fig. 6 is a perspective view of the attachment module
alone that is illustrated in Figs. 1-5, showing the at-
tachment module in an open orientation;

Fig. 7 is a perspective view somewhat similar to Fig.
6 except looking at the attachment module from a
different viewpoint;

Fig. 8 is a front elevational view of an attachment
module according to another embodiment of the
present invention along with an orthodontic buccal
tube appliance, illustrating the attachment module in
an open orientation;

Fig. 9 is a view somewhat similar to Fig. 8 except
depicting the attachment module in a closed orien-
tation;

Fig. 10 is a side elevational view of the attachment
module and buccal tube appliance illustrated in Figs.
8 and 9, looking in a mesial direction;

Fig. 11 is a front elevational view of an attachment
module according to still another embodiment of the
present invention along with a portion of a bite cor-
rector; and

Fig. 12 is side elevational view of the attachment
module and bite corrector shown in Fig. 11, looking
at the attachment module and bite corrector in a me-
sial direction.

Definitions

[0017] As used herein:

"Mesial" means in a direction toward the center of
the patient’s curved dental arch.

"Distal" means in a direction away from the center
of the patient’s curved dental arch.
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"Occlusal" means in a direction toward the outer tips
of the patient’s teeth.

"Gingival" means in a direction toward the patient’s
gums or gingiva.

"Facial" means in a direction toward the patient’s lips
or cheeks.

"Lingual” means in a direction toward the patient’s
tongue.

Detailed Description of the Preferred Embodiments

[0018] An orthodontic assembly according to one em-
bodiment of the present invention is illustrated in Fig. 1
and is broadly designated by the numeral 20. The as-
sembly 20 includes an attachment module 22, a buccal
tube appliance 24 and a bite corrector 26. The assembly
20 is connected to other components of an orthodontic
brace that is worn by a patient undergoing orthodontic
treatment.

[0019] InFig. 1, a number of slotted orthodontic brack-
ets 28 are fixed to the teeth of the patient’s upper jaw 30
and an archwire 32 is received in the archwire slot of
each bracket 28. An elastomeric O-ring ligature 34 ex-
tends around tiewings of each bracket 28 in ordertoretain
the archwire 32 in the archwire slots of the brackets 28.
[0020] Similarly, anumber of slotted orthodontic brack-
ets 36 are fixed to the teeth of the patient’s lower jaw 38.
An archwire 40 is received in the slot of each bracket 36.
An elastomeric O-ring ligature extends around the tiew-
ings of each bracket 36 in order to retain the archwire 40
in the archwire slots of the brackets 36.

[0021] The right distal end of the upper archwire 32 is
received in an archwire slot 60 (Figs. 2-3 and 5) of the
buccal tube appliance 24. Optionally, an end section of
the archwire 32 is bent as shown in Fig. 1 in a location
adjacent the distal side of the buccal tube appliance 24.
[0022] The bite corrector 26 is preferably similar to the
bite corrector described in U.S. Patent No. 5,964,588. In
brief, the bite corrector 26 includes a first elongated tu-
bular member, a second elongated tubular member that
is received in the first member in sliding, telescoping re-
lation, and a third member 44 that is received in the sec-
ond member. A helical compression spring 46 extends
around the first tubular member and has an outer end
that bears against a connector 48 of the bite corrector 26
that is fixed to the first member. The opposite end of the
spring 46 bears against an annular fitting 50 that is se-
cured to an outer end section of the second member.
[0023] Preferably, the outer end of the third member
44 is formed into a loop-type configuration as shown in
Fig. 1 that extends around a section of the lower archwire
40. Additional examples of suitable loop-type configura-
tions are set outin U.S. Patent No. 6,669,474 (Vogt). The
outer end of the third member 44 also preferably includes
a line of weakness such as a recess or other area of
reduced thickness for ease of bending the outer end sec-
tion around the lower archwire 40. Examples of suitable
commercially-available bite correctors 26 include "For-
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sus" brand fatigue resistant Class Il correctors from 3M
Unitek Corporation.

[0024] Preferably, the overall effective length ofthe bite
corrector 26 is selected so that the first and second mem-
bers are not fully compressed and the second member
is not fully inserted into the first member when the pa-
tient’s jaws 30, 38 are closed. As a consequence, the
inherent bias of the spring 46 provides the desired cor-
rective forces by urging the first and second member
away from each other in order to move one dental arch
relative to the other.

[0025] The buccal tube appliance 24 is shown in en-
larged view in Figs. 2-5 and includes a base 50. In the
illustrated example, the base 50 is affixed to a band 52
that is depicted in Fig. 1. The band 52 encircles the pa-
tient’s upper right first molar tooth 54 and is connected
to the buccal tube appliance 24 by a weld or a braze joint.
Optionally, the buccal tube appliance 24 may be con-
nected to the molar tooth 54 by other means such as an
adhesive bond between the base 50 and the enamel sur-
face of the molar tooth 54, although use of the band 52
as illustrated is often preferred.

[0026] The buccal tube appliance 24 has a body 56
that extends outwardly from the base 50 in a generally
facial direction. The body 56 includes first wall portions
58 adjacent the archwire slot 60. In the illustrated em-
bodiment, the first wall portions 58 include parallel,
spaced-apart occlusal and gingival inner flat wall surfac-
es and an inner flat lingual wall surface that is perpen-
dicular to the occlusal and gingival wall surfaces. The
inner surfaces of the first wall portions 58 present a gen-
erally "U"-shaped configuration in transverse view and
define the archwire slot 60.

[0027] The buccal tube appliance 24 also includes a
cap 62 that extends across the archwire slot 60 and is
detachably connected to the first wall portions 58. The
cap 62 can be removed if desired to open the archwire
slot 60 during a later stage of orthodontic treatment, such
as a point in time after the second molar tooth of an ad-
olescent patient has sufficiently erupted. Once the cap
62 isremoved, the archwire slot 60 functions in a manner
similar to the archwire slots of the orthodontic brackets
28, 36.

[0028] The body 56 of the buccal tube appliance 24
also includes second wall portions 64 that extend next
to a passage 66. Both the archwire slot 60 and the pas-
sage 66 extend in generally mesial-distal directions, al-
though the passage 66 may not extend in a direction that
is precisely parallel to the direction of extension of the
archwire slot 60. For example, the archwire slot 60 may
be inclined relative to the base 50 of the buccal tube
appliance 24 in order to apply forces to the adjacent teeth
in certain inclined directions or along rotational paths.
[0029] In the embodiment shown in the drawings, the
inner surfaces of the second wall portions 64 have a gen-
erally cylindrical configuration and define the passage
66. Examples of suitable buccal tube appliances 24 in-
clude "double tube" molarappliances with a passage sim-
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ilar to passage 66 for optional reception of an orthodontic
facebow or headgear component. Other examples of
suitable buccal tube appliances include "triple tube" ap-
pliances that have, in addition to the passage and arch-
wire slot of the "double tube" appliance, a third passage
for another auxiliary component such as a wire arch seg-
ment. This auxiliary passage is optional and in Figs. 2-4
is designated by the numeral 68. Examples of suitable
commercially available buccal tube appliances include
"Victory Series" brand triple convertible appliances from
3M Unitek Corporation.

[0030] The attachment module 22 illustrated in Figs.
1-7 is releasably coupled to the buccal tube appliance
24. The attachment module 22 includes a first segment
70 and a second segment 72 that is movably coupled to
the first segment 70 by a hinge section 74. The hinge
section 74 enables relative movement of the segments
70, 72 between an open orientation thatis shown in Figs.
5-7 and a closed orientation that is shown in Figs. 1-4.
The movement between the open and closed orienta-
tions in this embodiment represents a pivotal motion
about a facial-lingual reference axis that is also perpen-
dicular to the plane of the drawings of Figs. 1, 2 and 5.
[0031] The first segment 70 includes an elongated
shank 76 that preferably has a generally circular cross-
sectional configuration that is complemental to the circu-
lar cross-sectional configuration of the passage 66.
When the attachment module 22 is installed on the buccal
tube appliance 24, the shank 76 extends through the pas-
sage 66 and preferably extends past the distal end of the
passage 66 in a distal direction. Preferably, and as shown
in the drawings, the outer or distal free end of the shank
76 is tapered to a rounded shape to facilitate reception
of the shank 76 in the mesial opening of the mating pas-
sage 66 during installation of the attachment module 22.
[0032] Thefirstsegment70 alsoincludes afirstrotation
stop 78 thatextends in generally parallel but spaced apart
relation to the direction of extension of the shank 76.
When the attachment module 22 is connected to the buc-
caltube appliance 24, the first rotation stop 78 is received
in a location extending over the cap 62. In this embodi-
ment, the rotation stop 78 is elongated but shorter in
length than the overall length of the shank 76, although
other constructions are also possible.

[0033] The second segment 72 includes two parallel,
spaced apart pegs 80 that are remote from the hinge
section 74. When the attachment module 22 is in its
closed orientation, the pegs 80 straddle a distal section
of the shank 76 and are located in a distal direction from
the distal side of the buccal tube appliance 24. The pegs
80 help resist deformation of the attachment module 22
when unexpected forces are encountered, such as twist-
ing movement of the second segment 72 relative to the
first segment 70 in an arc about an occlusal-gingival ref-
erence axis.

[0034] The second segment72 also includes a second
rotation stop 82 that has a generally flat shape. The sec-
ond rotation stop 82 is located in a lingual direction rel-
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ative to the pegs 80, and is also located in a lingual di-
rection relative to the shank 76 when the attachment
module 22 is in its closed orientation. The second rotation
stop 82 extends along the lingual side of the second wall
portions 64 that define the passage 66 when the attach-
ment module 22 is secured to the buccal tube appliance
24,

[0035] The second segment 72 also includes an out-
ermost, distal end with a coupling that comprises a cy-
lindrical opening 84 in this exemplary embodiment. The
bite corrector 26 (Fig. 1) is pivotally connected to the
attachment module 22 by a pin 86 that extends through
the opening 84 as well as through a matching opening
of the connector 48 of the bite corrector 26. The pin 86
has an enlarged, outer head to prevent detachment of
the bite corrector 26 from the attachment module 22, and
may be secured to the second segment 72 by any suit-
able means such as a laser weld, a resistance weld, an
interference fit or the like.

[0036] Preferably, the attachment module 22 is sup-
plied to the practitioner by the manufacturer in the open
orientation that is shown in Figs. 5-7, and preferably has
been previously connected to the bite corrector 26 by the
manufacturer. The practitioner installs the attachment
module 22 by placing the distal, free end of the shank 76
in the mesial opening of the passage 66. The attachment
module 22 is then moved in sliding fashion in a distal
direction relative to the buccal tube appliance 24 until
such time as the mesial side of the buccal tube appliance
24 engages the flange of the attachment module 22 that
surrounds the mesial end of the shank 76. In this position
of the attachment module 22, the outer, distal end section
of the shank 76 extends past the distal side of the buccal
tube appliance 24 in a distal direction.

[0037] Next, the attachment module 22 is pinched or
squeezed to a closed orientation as shown in Figs. 1-4.
For example, the practitioner may use a hand instrument
such as Weingart pliers or How pliers to pivot the second
segment 72 relative to the first segment 70 and move the
second segment 72 in an upward direction and along a
curved path. When the attachment module 22 is in its
closed orientation, the upper or gingival side of the sec-
ond segment 72 is in contact with or closely adjacent the
bottom or occlusal side of the buccal tube appliance 24
and the pegs 80 straddle the distal end section of the
shank 76 on its lingual and facial sides.

[0038] As the attachment module 22 is moved from its
open orientation to its closed orientation, the second ro-
tation stop 82 moves upwardly in an arc and into a region
between the lingual side of the second wall portions 64
and the adjacent surface of the molar tooth 54 (or adja-
cent the band 52 as the case may be, depending on the
size and location of the adjacent portions of the band 52).
Once the attachment module 22 is closed, the second
rotation stop 82 limits bending or twisting movements of
the second segment 72 in generally facial directions
away from the molar tooth 54. In addition, the first rotation
stop 78 serves to limit movement of the attachment mod-
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ule 22 and the bite corrector 26 in a counterclockwise
arc viewing Fig. 3 about the longitudinal axis of the shank
76.

[0039] Advantageously, movement of the second seg-
ment 72 relative to the first segment 70 during installation
of the attachment module 22 enables the rotation stop
82 to be placed into the relatively small region on the
lingual side of the second wall portions 64 without undue
difficulty. This advantage is especially beneficial since
components such as the attachment module 22 and the
buccal tube appliance 24 are relatively small and access
to areas of the oral cavity adjacent the first molar teeth
is limited. Moreover, the mesial portions of certain com-
mercially available buccal tube appliances may have
structure that precludes placement of the rotation stop
82 in the position shown in Figs. 2-4 by approaching this
position from the mesial side of the appliance.

[0040] The hinge section 74, and optionally the entire
attachmentmodule 22, is comprised of a highly malleable
metallic material, such as 17-4 PH stainless steel. Op-
tionally, the hinge section 74 has a lower temper than
remaining portions of the attachment module 22. Prefer-
ably, the attachment module 22 is integral and fabricated
as a single component. Optionally, the attachment mod-
ule 22 is manufactured using a metal injection molding
process.

[0041] Although not shown in the drawings, an assem-
bly somewhat similar to assembly 20 may be affixed to
orthodontic components on the left side of the patient’s
jaws. In addition, other types of bite correctors or force
modules and buccal tube appliances may be used in
place of the bite corrector 26 and buccal tube appliance
24 illustrated in the drawings.

[0042] An orthodontic assembly 20a according to an-
other embodiment of the invention is illustrated in Figs.
8-10. The assembly 20aincludes a buccal tube appliance
24a and a bite corrector (not shown in Figs. 8-10). The
buccal tube appliance 24a and the bite corrector of the
assembly 20a are similar to the buccal tube appliance
24 and the bite corrector 26 described above, and as
such a detailed description of such components need not
be repeated.

[0043] The orthodontic assembly 20a also includes an
attachment module 22a releasably coupled to the buccal
tube appliance 24a. The attachmentmodule 22aincludes
a first segment 70a that comprises an elongated shank
76a and a first rotation stop 78a. The shank 76a and the
rotation stop 78a extend in generally parallel directions
along a mesial-distal reference axis when the attachment
module 22a is connected to the buccal tube appliance
24a.

[0044] The first segment 70a also includes a curved
arm 90a that first extends in an occlusal direction away
from the mesial end of the shank 76a and then extends
in a distal direction. An outer end of the arm 90a includes
a shoulder 92a. The distal end of the shank 76a also
includes a shoulder 100a.

[0045] The attachment module 22a also includes a
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generally "U"-shaped second segment 72a having a me-
sial aperture 96a and a distal aperture 98a on opposite
ends. The mesial aperture 96aincludes a restriction such
as a flange or shoulder (not shown) that contacts the
shoulder 100a as the first segment 70a is moved in a
mesial direction relative to the second segment 72a. As
aconsequence, the first segment 70a cannot detach from
the second segment 72a in ordinary use. The center,
occlusal portion of the second segment 72a includes a
shoulder 94a (see, e.g., Fig. 8).

[0046] The attachment module 22a includes a second
rotation stop 82a that extends along the distal and lingual
portions of the second segment 72a. The second rotation
stop 82a is releasably received in a region located in a
lingual direction from wall portions of the buccal tube ap-
pliance 24a adjacent the passage, similar to the position
of the second rotation stop 82 relative to the second wall
portions 64 described in connection with the embodiment
shown in Figs. 1-7. The second segment 72a also in-
cludes an opening 84a for connection to the bite correc-
tor.

[0047] To install the attachment module 22a and se-
cure the attachment module 22a to the buccal tube ap-
pliance 24a, the attachment module 22a is initially in its
open orientation as depicted in Fig. 8. If not previously
provided, this open orientation is attained by movement
of the first segment 70a in directions away from the sec-
ond segment 72a, preferably until the limit of such move-
ment is reached due to contact of the shoulder 100a with
the restriction provided in the mesial aperture 96a. Next,
the second segment 72a is placed along the occlusal
side of the buccal tube attachment 24a and moved in a
gingival direction. Continued movement of the attach-
ment module 22a in a gingival direction brings the second
rotation stop 82a to a position next to the lingual side of
the wall portions defining the passage of the buccal tube
appliance 24a and also moves the center portion of the
second segment 72a proximal to the occlusal side of the
buccal tube appliance 24a. In this position of the second
segment 72a, the apertures 96a, 98a are in alignment
with the central axis of the passage 66a.

[0048] Next, the first segment 70a is moved relative to
the second segment 72a and in a distal direction in order
to move the shank 76a through the mesial aperture 96a
and into the passage 66a. Movement of the first segment
70a in a distal direction is continued until the shoulder
92a latches with shoulder 94a. The attachment module
22a is then its closed orientation as shown in Fig. 9.
[0049] When the attachmentmodule 22aisinits closed
orientation, the first rotation stop 78a extends over the
cap of the buccal tube appliance 24a. In addition, the
latching provided by the engagement of the shoulders
92a, 94a prevents inadvertent movement of the first seg-
ment 70a in a mesial direction relative to the second seg-
ment 72a. As a consequence, the attachment module
22a is securely connected to the buccal tube appliance
24a until such time as the practitioner decides to move
the attachment module 22a to its open orientation. To
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open the attachment module 22a, the arm 90a is moved
in an occlusal direction with a hand instrument until such
time as the shoulders 92a, 94a disengage each other.
The first segment 70a is then shifted in a mesial direction.
[0050] Anorthodontic assembly 20b according to a fur-
ther embodiment of the invention is illustrated in Figs. 11
and 12. The assembly 20b includes an attachment mod-
ule 22b and a bite corrector 26b. The assembly 20b also
includes a buccal tube appliance that is not shown in
Figs. 11 and 12, but is optionally similar or identical to
the buccal tube appliances 24, 24a depicted in Figs. 1-5
and 8-10.

[0051] Theattachmentmodule 22bincludes afirst seg-
ment 70b that comprises an elongated shank 76b and a
first rotation stop 78b that is spaced from the shank 76b.
The shank 76b and the rotation stop 78b extend in gen-
erally parallel directions along a mesial-distal reference
axis when the attachment module 22b is connected to a
buccal tube appliance.

[0052] The attachment module 22b also includes a
second segment 72b with a second rotation stop 82b.
The distal end of the second segment 72b terminates in
a body 83b that presents a shoulder 85b. A post 86b
extends outwardly from the body 83b in a facial direction.
A second post 89b extends in generally parallel relation
to the post 86b and is connected to the second segment
72b at a location adjacent the shoulder 85b. Preferably,
the posts 86b, 89b are integrally molded as part of the
second segment 72b.

[0053] A third segment 74b of the attachment module
22b has a generally "C"-shaped configuration and inte-
grally connects the first segment 70b to the second seg-
ment 72b. The third segment 74b is sufficiently resilient
to enable movement of the second segment 72b relative
to the first segment 70b in directions toward and away
from each other. Preferably, the first segment 70b and
the second segment 72b are oriented as shown in Figs.
11 and 12 when the third portion 74b is in its normal,
relaxed condition.

[0054] The attachment module 22b is connected to a
buccal tube appliance such as the appliance 24 shown
in Figs. 1-5 by placing the distal free end of the shank
76b in the mesial opening of a passage in the buccal tube
appliance, such as the passage that is otherwise often
used to receive an orthodontic facebow or headgear
component. The outer or distal free end of the shank 76b
is tapered as shown in the drawings to facilitate reception
of the shank 76b in the passage of the buccal tube ap-
pliance.

[0055] Asthe orthodontic practitioner urges the attach-
ment module 22b against the buccal tube appliance in a
distal direction, the first and second segments 70b, 72b
self-move away from each other a distance sufficient to
enlarge the space between the outer end of the shank
76b and the shoulder 85b of the body 83b. Such move-
ment is enabled by the inherent resilience of the third
segment 74b and preferably can be carried out by finger
pressure against the module 22b without the use of hand
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instruments or the like.

[0056] As the attachment module 22b continues to
move in a distal direction relative to the buccal tube ap-
pliance, the outer end of the shank 85b emerges from
the distal side of the passage of the buccal tube appli-
ance. Continued movement of the attachment module
22b in a distal direction enables the shoulder 85b to be
located on the distal side of the buccal tube appliance.
Once the shoulder 85b has cleared the buccal tube ap-
pliance in this manner, the inherent resilience of the third
segment 74b causes the first and second segments 70b,
72b to relatively move toward each other and toward their
closed, relaxed orientations as shown in Figs. 11 and 12.
[0057] The resilience of the third segment 74b, in com-
bination with the shape of the second segment 72b in-
cluding the shoulder 85b, enables the buccal tube appli-
ance to "snap-fit" into its position located on the mesial
side of the shoulder 85b such that the attachment module
22b is held captive in place. This "snap-fit" relationship
is similar to the "snap-fit" relationship described in con-
nection with the orthodontic coupling described in the
aforementioned U.S. Patent No. 6,913,460. During treat-
ment, the inherent resilience of the third segment 74b
helps to ensure that the attachment module 22b remains
connected to the buccal tube appliance until such time
as the practitioner desires to release the attachment
module 22b from the buccal tube appliance. In practice,
the attachment module 22b may be released when de-
sired by pressing on the attachment module 22b or the
bite corrector 26b in an occlusal direction (i.e., in a down-
wardly direction viewing the arrangement shown in Fig.
11) in order to widen the space between the shank 76b
and the shoulder 85b so that the attachment module 22b
can then be moved in a mesial direction for disengage-
ment from the buccal tube appliance.

[0058] When the attachment module 22b is connected
to the buccal tube appliance, the first rotation stop 78b
extends over a facial portion of the buccal tube appliance,
such as a facial side of a removable cap similar to the
archwire slot cap 62 described above. The first rotation
stop 78b serves to limit movement of the attachment
module 22b and the bite corrector 26b in a counterclock-
wise arc viewing Fig. 12 about the longitudinal axis of the
shank 76b.

[0059] Additionally, when the attachment module 22b
is connected to the buccal tube appliance, the second
rotation stop 82b extends along a lingual portion of the
buccal tube appliance, similar to the orientation of the
second rotation stop 82 relative to the buccal tube appli-
ance 24 as shown in Figs. 2-4. The second rotation stop
82b limits bending or twisting movements of the second
segment 72b in generally facial directions away from the
adjacent tooth. As can be appreciated by reference to
Figs. 11 and 12, the first rotation stop 78b is spaced from
the shank 76b in a direction along a first reference axis
and extends in a direction generally parallel to the shank
76b, while the second rotation stop 82b is spaced from
the shank 76b in a direction along a second reference
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axis that is generally perpendicular to the first reference
axis.

[0060] The bite corrector 26b is optionally similar to the
bite corrector 26 described above and includes a first
elongated tubular member 47b that is shown in Fig. 11.
A helical compression spring 46b extends around the
first tubular member 47b and has an outer end that bears
against a connector 48b of the bite corrector 26b that is
fixed to the first member 47b.

[0061] The connector 48b of the bite corrector 26b in-
cludes a tab with a circular opening that is received on
the post 86b of the second segment 72b. A flat, oval-
shaped cap 87b is welded to the outer ends of the posts
86b, 89b and serves to secure the bite corrector 26b in
a pivotally connected relationship to the attachment mod-
ule 22b. Advantageously, the flat facial side of the plate
87b is relatively broad and reduces the risk of patient
discomfort if contact is made with adjacent oral tissue of
the patient. Moreover, the two integrally molded posts
86b, 89b serve to securely connect the bite corrector 26b
to the attachment module 22b through a stronger struc-
ture than may be provided by a ball pin or the like.
[0062] Other aspects of the assembly 20b including
the attachment module 22b are similar to the various as-
pects of the assemblies 20, 20a including the attachment
modules 22, 22a described above.

[0063] The embodiments described above are illustra-
tive of the present invention and other constructions are
also possible. Accordingly, the present invention should
not be deemed limited to the embodiments described in
detail above and shown in the accompanying drawings,
but only by the claims that follow.

Claims

1. Anorthodontic attachment module for an orthodontic
bite corrector comprising:

a first segment (70) including an elongated
shank (76) for reception into a passage of an
orthodontic buccal tube appliance, the first seg-
ment also including a first rotation stop (78)
spaced from the shank in a direction along a first
reference axis, wherein the first rotation stop ex-
tends in a direction generally parallel to the
shank; and

a second segment (72) including a coupling for
connection to an orthodontic bite corrector, the
second segment including a second rotation
stop (82), wherein the attachment module com-
prises a section (74) that interconnects the first
segment and the second segment and enables
relative movement of the first and second seg-
ments, and wherein the second rotation stop is
spaced from the shank in a direction along a
second reference axis that is generally perpen-
dicular to the first reference axis.
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2,

10.

An orthodontic attachment module according to
claim 1, wherein the section interconnecting the first
and second segments is a hinge section enabling
pivotal movement of the first and second segments.

An orthodontic attachment module according to
claim 1 and including a latch for preventing relative
movement of the first segment and the second seg-
ment.

An orthodontic attachment module according to
claim 1 wherein the second segment includes a pair
of spaced apart pegs that straddle a portion of the
first segment when the attachment module is in a
closed orientation.

An orthodontic attachment module according to
claim 1 wherein the first reference axis and the sec-
ond reference axis both intersect the longitudinal ax-
is of the shank.

The attachment module according to claim 1, where-
in the interconnecting section-is resilient.

An orthodontic assembly comprising:

a buccal tube appliance including a base and a
body extending outwardly from the base, the
body including first wall portions (58) defining an
archwire slot extending in (64) a mesial-distal
direction and second wall portions (64) defining
a passage (66) extending in a generally mesial-
distal direction; and

an attachment module releasably connected to
the buccal tube appliance, the attachment mod-
ule including a shank (76) extending into the
passage and a post acting as afirst rotation stop
(78) extending over the body and located in a
facial direction relative to at least a portion of the
body, the attachment module also including a
second rotation stop (82) extending along the
second wall portions and located in a lingual di-
rection relative to the passage, and wherein the
second rotation stop is movable relative to the
first rotation stop.

An orthodontic assembly according to claim 7 and
wherein the attachment module includes a latch for
preventing relative movement of the first rotation
stop and the second rotation stop.

An orthodontic assembly according to claim 7 where-
in the attachment module includes a pair of spaced
apart pegs that straddle a portion of the shank when
the shank is received in the passage.

An orthodontic assembly according to claim 7 where-
in the attachment module includes a first segment
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that comprises the first rotation stop and a second
segment that comprises the second rotation stop,
and wherein the attachment module further compris-
es a third segment that integrally interconnects the
first segment and the second segment, the third seg-
ment enabling relative movement of first and second
segments.

A method of coupling an orthodontic attachment
module to an orthodontic buccal tube appliance com-
prising:

providing a buccal tube appliance having first
wall portions (58) defining an elongated arch-
wire slot and second wall portions (64) defining
an elongated passage (66) extending alongside
the archwire slot; placing a shank (76) of an at-
tachment module of claims 1 or 7 in the passage;
and

moving the second rotation stop (82) of the at-
tachment module into a region that is located in
alingual direction relative to the second wall por-
tions, and wherein the act of moving the rotation
stop into the region is carried out at a time other
than during the act of placing the shank in the
passage.

12. A method of coupling an orthodontic attachment

module to an orthodontic buccal tube appliance ac-
cording to claim 11 wherein the act of moving a ro-
tation stop is carried out by moving the rotation stop
along curved path.

13. A method of coupling an orthodontic attachment

module to an orthodontic buccal tube appliance ac-
cording to claim 11 and including the act of latching
the module in a closed orientation as the rotation
stop approaches the region.

14. A method of coupling an orthodontic attachment

module to an orthodontic buccal tube appliance ac-
cording to claim 11 and including the act of placing
the first rotation stop in a position extending over the
archwire slot of the buccal tube appliance.

Patentanspriiche

1.

Kieferorthopadisches Befestigungsmodul fir einen
kieferorthopadischen Bisskorrektor,
aufweisend:

ein erstes Segment (70), umfassend einen lang-
gestreckten Schaft (76)

zur Aufnahme in einen Durchgang einer
kieferorthopadischen Bukkalréhrchenvorrich-
tung, wobeidas erste Segment aulierdem einen
ersten Drehanschlag (78) umfasst,
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der von dem Schaft in einer Richtung entlang
einer ersten Bezugsachse beabstandet ist, wo-
bei der erste

Drehanschlag sich in einer Richtung erstreckt,
die im Allgemeinen parallel zu dem Schaft ist;
und

ein zweites Segment (72),

umfassend eine Kupplung zur Verbindung mit
einem kieferorthopadischen

Bisskorrektor, wobei das zweite Segment einen
zweiten Drehanschlag (82) umfasst, wobei das
Befestigungsmodul einen Abschnitt (74) auf-
weist, der das erste Segment und das zweite
Segment miteinander verbindet und eine relati-
ve Bewegung des ersten und des zweiten Seg-
ments ermdglicht, und wobei der zweite Dreh-
anschlag von dem Schaft in einer Richtung ent-
lang einer zweiten Bezugsachse beabstandet
ist, dieim Allgemeinen lotrecht zu der ersten Be-
zugsachse ist.

Kieferorthopadisches Befestigungsmodul nach An-
spruch 1, wobei der Abschnitt, der das erste und das
zweite Segment miteinander verbindet, ein Schar-
nierabschnitt ist, der eine Drehbewegung des ersten
und des zweiten Segments ermdglicht.

Kieferorthopadisches Befestigungsmodul nach An-
spruch 1 und umfassend eine Verriegelung zur Ver-
hinderung einer relativen Bewegung des ersten Seg-
ments und des zweiten Segments.

Kieferorthopadisches Befestigungsmodul nach An-
spruch 1, wobei das zweite Segment ein Paar von
beabstandeten Zapfen umfasst, die einen Abschnitt
des ersten Segments Uberspannen, wenn sich das
Befestigungsmodul in einer geschlossenen Ausrich-
tung befindet.

Kieferorthopadisches Befestigungsmodul nach An-
spruch 1, wobei die erste Bezugsachse und die zwei-
te Bezugsachse beide die Langsachse des Schafts
schneiden.

Befestigungsmodul nach Anspruch 1, wobeider Ver-
bindungsabschnitt elastisch ist.

Kieferorthopadische Anordnung, aufweisend:

eine Bukkalréhrchenvorrichtung, aufweisend ei-
ne Basis und einen Koérper, der sich von der Ba-
sis nach aul3en erstreckt, wobei der Kérper erste
Wandabschnitte (58) umfasst,

die einen Bogendrahtschlitz bestimmen, der
sich

in einer mesial-distalen Richtung erstreckt, und
zweite Wandabschnitte (64), die einen Durch-
gang (66) bestimmen,
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der sich in einer

im Allgemeinen mesial-distalen Richtung er-
streckt; und

ein Befestigungsmodul, das I6sbar mit der Buk-
kalréhrchenvorrichtung verbunden ist, wobei
das

Befestigungsmodul einen Schaft (76) umfasst,
der sich in den Durchgang hinein erstreckt, und
einen Stift, der als ein erster Drehanschlag (78)
wirkt,

sich Uber den Korper erstreckt und in einer fa-
zialen Richtung relativ zu

wenigstens einem Abschnitt des Kérpers ange-
ordnetist, wobei das Befestigungsmodul auf3er-
dem einen zweiten Drehanschlag (82) umfasst,
der sich entlang den zweiten Wandabschnitten
erstreckt und in einer lingualen Richtung
relativ zu dem Durchgang angeordnet ist, und
wobei der zweite Drehanschlag relativ zu dem
ersten Drehanschlag beweglich ist.

Kieferorthopadische Anordnung nach Anspruch 7
und wobei das Befestigungsmodul eine Verriege-
lung zur Verhinderung einer relativen Bewegung des
ersten Drehanschlags und des zweiten Drehan-
schlags umfasst.

Kieferorthopadische Anordnung nach Anspruch 7,
wobei das Befestigungsmodul ein Paar von beab-
standeten Zapfen umfasst, die einen Abschnitt des
Schafts iberspannen, wenn der Schaftin den Durch-
gang aufgenommen ist.

Kieferorthopadische Anordnung nach Anspruch 7,
wobei das Befestigungsmodul ein erstes Segment
umfasst, das den ersten Drehanschlag aufweist, und
ein zweites Segment, das den zweiten Drehan-
schlag aufweist, und wobei das Befestigungsmodul
ferner eindrittes Segment aufweist, welches das ers-
te Segment und das zweite Segment integral mitein-
ander verbindet, wobei das dritte Segment eine re-
lative Bewegung des ersten und des zweiten Seg-
ments ermoglicht.

Verfahren zum Koppeln eines kieferorthopadischen
Befestigungsmoduls mit einer kieferorthopadischen
Bukkalréhrchenvorrichtung, aufweisend:

Bereitstellen einer Bukkalréhrchenvorrichtung
mit ersten Wandabschnitten (58), die einen
langgestreckten Bogendrahtschlitz bestimmen,
und zweiten Wandabschnitten (64), die einen
langgestreckten Durchgang (66) bestimmen,
der sich langsseits des Bogendrahtschlitzes er-
streckt;

Platzieren eines Schafts (76)

eines Befestigungsmoduls nach den Anspri-
chen 1 oder 7 in dem Durchgang; und
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Bewegen des zweiten Drehanschlags (82)

des Befestigungsmoduls in einen Bereich, der
in einer lingualen Richtung relativ zu den zwei-
ten Wandabschnitten angeordnet ist, und wobei
der Vorgang des Bewegens des Drehanschlags
in den Bereich zu einem anderen Zeitpunkt als
wahrend des Vorgangs des Platzierens des
Schafts in dem Durchgang ausgefiihrt wird.

Verfahren zum Koppeln eines kieferorthopadischen
Befestigungsmoduls mit einer kieferorthopadischen
Bukkalréhrchenvorrichtung nach Anspruch 11, wo-
bei der Vorgang des Bewegens eines Drehan-
schlags durch Bewegen des Drehanschlags entlang
einer Kurvenbahn ausgefihrt wird.

Verfahren zum Koppeln eines kieferorthopadischen
Befestigungsmoduls mit einer kieferorthopadischen
Bukkalréhrchenvorrichtung nach Anspruch 11 und
umfassend den Vorgang des Verriegelns des Mo-
duls in einer geschlossenen Ausrichtung, wenn der
Drehanschlag sich dem Bereich nahert.

Verfahren zum Koppeln eines kieferorthopadischen
Befestigungsmoduls mit einer kieferorthopadischen
Bukkalréhrchenvorrichtung nach Anspruch 11 und
umfassend den Vorgang des Platzierens des ersten
Drehanschlags in einer Position, die sich tber den
Bogendrahtschlitz der Bukkalréhrchenvorrichtung
erstreckt.

Revendications

1.

Module de fixation orthodontique destiné a un cor-
recteur d’occlusion orthodontique
comprenant :

un premier segment (70) incluant une tige allon-
gée (76) pour réception dans un passage d'un
appareil a tube buccal orthodontique, le premier
segmentincluant également un premier arrét de
rotation (78)

espaceé de la tige dans une direction le long d’'un
premier axe deréférence, danslequel le premier
arrét de rotation s’étend dans une direction gé-
néralement paralléle a la tige ; et

un deuxieéme segment (72)

incluant un couplage pour raccordement a un
correcteur d’occlusion orthodontique,

le deuxiéme segment incluant un deuxiéme ar-
rét de rotation (82), dans lequel le module de
fixation comprend une section (74) qui intercon-
necte le premier segment et le deuxiéme seg-
ment et permet un mouvement relatif des pre-
mier et deuxieme segments, et dans lequel le
deuxieme arrét de rotation est espace de la tige
dans une direction le long d’un deuxieme axe
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de référence qui est généralement perpendicu-
laire au premier axe de référence.

Module de fixation orthodontique selon la revendi-
cation 1, dans lequel la section interconnectant les
premier et deuxieme segments est une section arti-
culée permettant un mouvement pivotant des pre-
mier et deuxiéme segments.

Module de fixation orthodontique selon la revendi-
cation 1 et incluant un verrouillage pour empécher
un mouvement relatif du premier segment et du
deuxiéme segment.

Module de fixation orthodontique selon la revendi-
cation 1, dans lequel le deuxiéme segmentinclutune
paire de chevilles espacées qui enjambent une par-
tie du premier segment lorsque le module de fixation
se trouve dans une orientation fermée.

Module de fixation orthodontique selon la revendi-
cation 1, dans lequel le premier axe de référence et
le deuxiéme axe de référence croisent I'un et I'autre
I'axe longitudinal de la tige.

Module de fixation selon la revendication 1, dans
lequel la section d’interconnexion est élastique.

Ensemble orthodontique comprenant :

un appareil a tube buccal incluant une base et
un corps s’étendant vers I'extérieur a partir de
la base, le corps incluant des premiéres parties
de paroi (58)

définissant une encoche pour le fil d’arc dentaire
s’étendant dans

une direction mésiale-distale et des deuxiemes
parties de paroi (64) définissant un passage (66)
s’étendant dans une

direction généralement mésiale-distale ; et

un module de fixation raccordé de maniere amo-
vible a I'appareil a tube buccal, le

module de fixation incluant une tige (76)
s’étendant dans le passage et un montant agis-
sant en tant que premier arrét de rotation (78)
s’étendant par-dessus le corps et situé dans une
direction faciale par rapport a

au moins une partie du corps, le module de fixa-
tion incluant également un deuxiéme arrét de
rotation (82)

s’étendant le long des deuxiémes parties de pa-
roi et situé dans une direction linguale par rap-
port au passage, et dans lequel le deuxiéeme ar-
rét de rotation peut étre déplacé par rapport au
premier arrét de rotation.

Ensemble orthodontique selon la revendication 7 et
dans lequel le module de fixation inclut un verrouilla-
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1.

12.

13.

14.

ge pour empécher un mouvement relatif du premier
arrét de rotation et du deuxieme arrét de rotation.

Ensemble orthodontique selon la revendication 7,
dans lequel le module de fixation inclut une paire de
chevilles espacées qui enjambent une partie de la
tige lorsque la tige est recue dans le passage.

Ensemble orthodontique selon la revendication 7,
dans lequel le module de fixation inclut un premier
segment qui comprend le premier arrét de rotation
et un deuxieme segment qui comprend le deuxieme
arrét de rotation, et dans lequel le module de fixation
comprend en outre un troisieme segment qui inter-
connecte de fagon solidaire le premier segment et
le deuxiéme segment, le troisieme segment permet-
tant un mouvement relatif des premier et deuxiéme
segments.

Procédé de couplage d’'un module de fixation ortho-
dontique a un appareil a tube buccal orthodontique,
comprenant :

la fourniture d’un appareil a tube buccal com-
portant des premiéres parties de paroi (58) dé-
finissant une encoche pour le fil d’arc dentaire
allongée et des deuxieémes parties de paroi (64)
définissant un passage allongé (66) s’étendant
a cbté de I'encoche pour le fil d’arc dentaire ;
la mise en place d’une tige (76)

d’'un module de fixation selon les revendications
1 ou 7 dans le passage ; et

le déplacement du deuxiéme arrét de rotation
(82)

du module de fixation dans une région qui est
située dans une direction linguale par rapport
aux deuxiémes parties de paroi, et dans lequel
I'action de déplacement de l'arrét de rotation
dans la région est effectuée a un autre moment
que pendant I'action de mise en place de la tige
dans le passage.

Procédé de couplage d’'un module de fixation ortho-
dontique a un appareil a tube buccal orthodontique
selon larevendication 11, dans lequel I'action de dé-
placement d’un arrét de rotation est effectuée en dé-
placant l'arrét de rotation le long d’'une trajectoire
courbée.

Procédé de couplage d’'un module de fixation ortho-
dontique a un appareil a tube buccal orthodontique
selon la revendication 11 et incluant I'action de ver-
rouillage du module dans une orientation fermée a
mesure que l'arrét de rotation se rapproche de la
région.

Procédé de couplage d’'un module de fixation ortho-
dontique a un appareil a tube buccal orthodontique
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selon la revendication 11 et incluant I'action de mise
en place du premier arrét de rotation dans une po-
sition s’étendant par-dessus I'encoche pour le fil
d’arc dentaire de I'appareil a tube buccal.
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